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1020020064188 #^ <a*}: 2003/6/11 

^ *1#Bj-°lfe ^ 22.2= -g^, ^2=^ SIS.-?-, iW^, 

^ ^ 22.2=. ^H^r A l ^sfl^l^oll = #<>H] ni- 
si- ^"71 Dflo] ^^\7\ ±$ ^S. ^ ^ ^H^H, tfl7l 2.EL A]^^ ^1 

£ 2 

2-= 3)-^ ^1-2}-°], &\ iS 22.2= , ^7l S.= 
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^F-g-* 3l^r 2H. ^ {Switching Mode Power Supply For 

Low Power Operating} 
[2^3 ^1 

H l^r #£fl £H 4^ H#5+°l M-B]-^ 

51 4fe ^<*fl 2JE1 i=r€- 

2 5^r ^ *J*HH 4^ 2 = A^l-^o] s^cq ^7] ^ £ 

20flAi 4 Sj-^ ^Nfl ^Olcf. 

100 : ^ 200 : 

300 : *)H-^ 310 : ^-g^ 

320 : ^34) aM'&S. 400 : 2= M'l!^ 
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<io> ^^-^ S.B. ^ *l#eM (switching mode power supply, SMPS^ 
Jl f-)ofl ^ tfl7l2.= oflA-l ^^^o.S -g-^Kr SMPS^l ^rtr 

<n> ^eflal^, ^^Ei £i^Ei, «. °l*l«iKVCR) ^ 3*Hl#£r ^-8: ^ 

-f^ S.= (normal operation mode)^-, Tf-^HdS-ji 7]rf^^ ^ 
-8- di5.*rfe cfl7l SL= (standby mode)^ 7>^1 EJE.S. -^^^Vcf . 

<12> Cfl-a-^o] ^ Cfl7l SJEL^H ^^V ^ S. -EL oil «1 *fl ^ 3^-8: 4iS- 

*r*l# ^IV^^-S 3# ^ = cfl7l 3.:= ^-BflS. 5Utt ^^-7> ^7l nfl-g-ofl, s| 

<13> n}-eM, ^gfl^ ^^^1 = ^1^ cfl 7 | oj^ ^^g- ^Al7l7l 12 

* #^ ^'SM- #o]^ ^.^ aj-^^- AV-g-^>^cf. zie-m-, #*M: ^7) ^ 

<u> t v^ > ^^'y SMPS^r cfl7l _2_J=.o)| a-) oj 3 tfl^o] ^ IC( integrated 

circuit)^ l*}^r ^^^}7] S)*}^ ^SLS\JL, o]^. ols}<^ 2*H§H # 
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1020020064188 #^ 2003/6/11 

<is> ole^ ^-^1^^ f%£-5}7] ^efloi]^ SMPS7> tfl7l <^7l#^°> 

i^H 1 * sl-ZL cfA] <a^7l^}-^^l i^ 1 * ^^5.^- 2.= (burst mode) 5. 

^4*1-^ tAS«|, s\^m #<*M 3L^8: ^ol£^- *>£t}. 

<16> £ 1^ tH^H £H SMPS s]Sf M-e}-\£ ^^1^-. 

<17> s 1^1 v}9\- ^o) > h]ae smps s)^.^ >g>£ 2*HtfS] 

*}^r ^H-?-(20Hl Vol, Vo2# S^t}. SEtb, tfl7l 2.J=oiH 

^ Vcc^l #3*Rr S^ii^(Tx)^ ^ S^*> 

<is> zi&iq-, oie^ ^gfl^ SMPS^i^b ^7l 5LEL<>\}*\ v}^-^ s\g.6\] ^7} ^e-H -g- 
<19> ^ ^^^r -^l^-g: *fl^S>7l 3 -£-5*1, SMPS^H 
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1020020064188 <£t\: 2003/6/11 

^Itt ^"71 t^jol ^<j\5\7\ ±^ 5f€\S. ^^-gr *S^H tfl^l ofl ^-71 v]]o] 

«^£)^r 5LE. ^ S^^LS*! ^-71 oflo] ^a o V ^ 

tfl7l 3.B.S. 71 ^ SL-E. ^*jJf ; #7] ££. -M^-*r^ -#7l S-JEL 

^ €*Kr ^df«4, A o V 7l #4? ^fHH ^S]^ *|]l 

2]^tifl * 3# ^ 5LJ= Ajofl^ Aj-7] ^! ^^AlE-lofl 2) 

2=«] #<?H1 trfE> Aj-7) nflo] i<H*l7> ^-E]S ^%1*>£^- *)H*H, *fl7} ££ 

^71 3# ^ 5LH.<4 #7] tfl7l 5LEL X\c% ^jjLofl Jre^ a7 ] 7 J. 4s ^3 

^1^>£^- *lH*Rr ^-f-; ^ ^ ^ 5L= Ajofl^ # 7 ] *fll 

#°*H1 ^ ^71 t^o] ^<%x) 7 } ^ ^E]S ^^1^> £ S. ^H*>c], 
Cfl7] 3.1= ^H^r ^-71 ^ ^*17} i^^l £ #Ej)<2}- _$_5L ^-Efl# 
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1020020064188 <Q*}: 2003/6/11 

<24> E^A£D]oj ^ a *}6|) ofl^c_7V <£^£]^ afll Cfo|^.c; ^7} ^ 1 C^o] o] 

1 *Hh ^-71 *fll X-l^ A}o)o\] ^3 ^SflAlEi; ^ #7] m ^2flA]E^ 

^*1 ^olofl ^S\o] ^. 7l ^ ^ ^csq. ^- 7] S c AH] >S-7l 

<25> ojnfl, # 7 1 ^-^7> ^7] ^ #7l afll 

^7} Jl=.5.-I=- ^Htb^. 
<26> Sit!-, #7l ^^^1 *lH-^, 

<27> ^^^l ^ Aj^ofl rcj-e)- -8-71 ^l<y i^*]7> ^-*|-g- i^^l ^ 

^ #*1 *>51^- *H*Rr ^ ^ 2.= Ajoll^ ^-71 ^1 Tl^AjEi 

31SM1 <#7] v\)9l ^^}7} ^ +3]^k}5L^ ^H^, 

#7l i^43 *1H ^llf ^*Rr S^V^, 

<28> # 7 ] ^o^l ^ X| Jr 

<29> B^^E^ 1*} 3.<Q.°\] ^h^^.7} <£^£]^ *fll Cfo]^.^; 

<30> # 7 ] ^ Cfol^^o^ 7]]^^.^- A\o]6\] <£^S)^ Z\)2 7"| Sfl ^] ', 

<31> #7] *fl2 Tl^flAlEiSl- tgigjsL ^S}^ ^11 

<32> #71 7-1^1-aZ}. ^ ^ A>olofl ^S\^ *\}3 7") tffl ^1 E^ ; ^ 

<33> a o > 7 ] ^3 ^ A}o]o]] <£%s)o] #71 ^ 5L1E.Q]- ^7} ^7} 5.JEL 

AHl #7] #ff-« cl-5 711 aQui cfol^H.^ ^Lf-tbcl-. 



24-8 



1020020064188 W^ ^*}: 2003/6/11 

<34> ttJ-BH. ^71 ^Jtf ^ tlfl, #7] ^flui Cfo]^c 7 ]. Cfo] 

» -f-sH 4i^<i| *iff-7} . 
Tfl 4 s 91^ 7}^r ti>^th ^*H1» ^€ 5=£-g- t2S *M ^Ml^l 

< 36 > £ 2 ^ £ ^AHjofl trf-^ SMPS 7fl^=^ o.S ^iflb S^t}. 

<37> £ 2<^1 JE*^ w}<2}- ^-Ol, rt-r$o\ ^ SMPS S^Sfe 

(100), 3r)jE.tifl S) 3.-^(200), ^^^1 ^l^^-(300)sf >g^^-(400)S = ^^lcf. 

<38> ^ ^^(100)^ #^(VinHl 1*> 1*> <&&£\$r ^ 

tl ^H*1(SW)3. ol ^o|^lcf. ^3 ^^-(100)^ ^(Vin)* t 6 M ^ 

^^l(SW)^ ^El(duty)^ ^ H€^iH(Tx)^ 2^ ^, 5.JE1 it^UOOHl Q*} 
^ %:% Q<£ Vo^- ^th #3 ^ Vo-i: ^^^Al^l ^-g- o^}^ ^ 

^(100)^ Dfl<y ^*1(SW)£] ^E^l- el)#eflo}^ 
(regulat ion)^>l 

< 39 > ^^^-(400)^ H^fliS^(Tx)^ 2*HH1 <^fl^=7> ^^5]^ cfol^=(Dl), 

i}°l^-E.(Dl)£] n^^Q THsflAlBKCD^. t^^M, *}°1^(500) 
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<40> 3)^^ s| S «.(200)^ 3-IL ^^^-(400)^1 #^ Vo^ n>o]^(500)o.S.^-&| <$ 

7)^ Vref» *}B.z>}o$ o]o)] tfl-§-^ 3}JEL«b Vfb-fr ifl^l ^^(300) 

<4i> ^o]«-(3oo)^ Dfl^l i^^l(SW)7> i^^l ^-aj-fr ^^^14 i^^l 

^l^s. ^o^^ ^«-(3io)sq-, ol ^#^-(310)# ^l^^>7l ifl^ ^ 

^ #3*Rr ^^-f-(320)S ol 

<42> ^<>| A]Jr ^^w.( 3 20)^ 1*> ^Ojofl ofli-cy} Cfol _0_t= ( D2 ) , C}- 

<^>l^(D2)2l 7fli^5f A}o)6)] 5^13(02), 7]n*\*\(C2)*\] *) 

U-(Rcc) ^ ^%HRcc)^ ^ A>o]oil oj^s]^ ^3flAlBl(C3)l- i^tH}. 5&th 
*lH ^^^-(320)<>llAi Vcc^- ^ Iq^r i^H ^ ^^-(310)1- ^X\?) 7 ) ^ 

^i^-^JI, Vch^ Vo^ ^S^Hl 4^ ^H^H, Vcc^ 

<43> 5L 2# %^*H 1^33 ^Aloj]^ tcf^ SMPS^ *ih§-4 £4. 

<44> ^ ^ S^EL^o} -g^t)-. ^ ^ 2.^91 ^-r- Vo 

^ ^J^L -fr^^Ho) ^ ( OH- BlH7l(Al)-i- Vo^ 71 

Vref^ Tii^ 3ilJ=«}X|7lJ!, o]o\) n^-ej- nflo] ^^(sw)^ ^El# 

tl-cf. oH, ^<^i #ol7l ^S)H^ #^^<a- Vo7> 7l^*i<y- Vref °)-5}S. ^ 

3.7}$] ^ $ o^Til f-o.^*) 2xfc£\ 

(500) <>1 ^ ^ £.^.^-Efll- ^l^> £ s. ^ ^ oi^_ 
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<45> *V3S, Aj-g-^o] ^ =ofl <i)Sfl ^^Hl^o] cfl7]S.= S ^-f , 

Vref* S^trt}. 

<46> zieicfl, i^^l ^«.( 310 )^ ^Ajo} #3*1 Vclvb 2*>^r t^*!^ Vo^ 
^wHl cqsfl ^sjn}, ^ -^(310) Vcc = Vch - Vr, Vr = Iq- Rcc 

°]IL3,, #3^<y- Vo7l- ^o>^]^ Vch^ Vcc51 ^>7^^ ^^^1 ^«.( 310 )^. -§^A-|7l 

<47> xt)-^, ^<S] ^Al^oflA^ ^ A}jr ^^^.(320)^ #^ ^ Iql- 

3# ^"Tfl 43^*rCf. itl-eM, Vcc = Vch - Vr°\}*) Vr = Iq- Rcc^l-E.^. Vr 

°1 Vcc ^] ^m-SL #^1:711 r}\7)5LELo\)Al5L ^^-(310) 

1- ^^17171 ^ #<#-Qr o.^ m - ^ 

<48> £ 3-^ a]aHH ttj-s. SMPS *)1 ^(300)^ ^ff-I- *1H 

<49> £ 3 ofl £ Al^ W><4 ^o], igrgg) A}aHH)A^ S MPS^ ^ JE.JE.ol) tr)-5}- ^ 

^) ^-§-^-(310)^ ^ #-ff- Iql- 2:^^-71 ifl^ ^-^-(310)^ ^xj 

3 ^^-(310)^ ^^(310)« ^^A] 71 7] 2}^ ^i^- IopSr 

^-(320)^1 Iq = lop + Id7> Jl, Vr&JE Ti^tf. 
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1020020064188 %:% <&A- 2003/6/11 

<50> *V^, SMPS^I cfl7)S. = S. ^-¥-(310)^ *ll <H 

*[3L ^^-^-(320)^ #3€ff- Iq7> i^^l ^-^-(310)!- ^A]7l7l a}^^ # 

ff- Iop^- ^"S^- Iql- ^-^1^1^-. cfl7l J5L2=olH^ ^^^1 ^-^-^-(310)5. 

<5i> £ 4fe i 3<HH i^^l *1H^ ^^-1- ^lcH^|-7) M-E}\H 5] 

<52> £ 4 ofl ^-o], ^ ^^9] Cfs. ^Aj^ollA^ S MPS^ ^ 5LEL°\] Tt\-£\. 

^-¥-(310)3 ^ Iq* S^*>7l ^$\$ ^w. (310 )^ ^jjf ^ 

^mcfol^.= (Dz)£. ^tf Vcc = Vz(^mi4 0 l-2.^^ *4 &<&)7} S\JL 

, ^3 *1H ^^(320)^ Iq = lop + Id7> €4. atb, SMPS^] ^^|- 

A o V ^7> ^7l5L£LS tf°l -2JEL(Dz)7} #7« 3£) 

— -S. ^-¥-(310)3. °J^5q^r Iq = IopS ^^Jl, Vr&iE ^KM^. 

<53> ^w.(3io)^ + <$^ a] J: ^jJf (320)^1 Iq7> ^ 

-¥-(310)1- ^*Al?l7l ^ IopSf ^JE-^ Iq* #±^1?! tf. o]*|3 tfl 7 l 

SJEL^H^ ^-?-(310)S. <g #ff-7> ^£S, Vr&JE 4^^. 

<54> 2. 5^ ^Aloflofl rtfs SMPS o^ ^ s)S£oluf. 

<55> s. 5<^1 ^o], ^-¥-(100)^ #3l(VinHl ^^S]^ 1*> 2 
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tM .SLICED), ^#^>7l ^sflAlEKCin)^ c| 3L^J1 5£-<^ , 

nfl^l i^x](SW)S.^i M0SFET(Metal-0xide Semiconductor Field Effect)* ^H-^rSi^T. 
<56> 2.^ w.( 400 )^ e^a£o]o] 2*r# 6 fl °fli^E.7> cfoliLE. D3, D4, A 

cfol^.c(D3, D4)2] ?fli^ A}o-|oil <^^5]^ ^^AjE^ Col, Co2S. S 

2.1= ^^-^-(400)^ A t=H.£=(D3, D4)s}- TisflAlEKCol, Co2) 
<?1 Vol^ Vo2t- IS r}o]^c(PD) ^ 31*1^1 (410)» ^ 3E.f ?H=r. 

<57> jq^tifl s]^Jf (200)^r EH ^^-¥-(400)^1 £E tMiLE-CPD)^ 5.^.^1-^ (PC) # 

is. H^^^B-KPT)^-, H^^iBj(PT)°fl ^IS. ^sfl^EKCfb) 

5. ^ifo^t}-. is H^^l^El(PT)fe- Vol^f Vo22l *H o^l cfl-§-£>^ 

*S.7|| 

<58> ^<^Jf(300)fe ^^1(SW)7> ^^q- ^-g- 

f^KE.^ *fl<H*Hr ^-§-^-(310)^, °1 i^^l ^-f(310)# ^H^>7l fl^ ^ 

*)H #^*Rr *1H ^ ^^(320)3. °W°}?±^. °H, 

^-^(310)^=7 TisflAiEKCfb)^ ^ 0 J- vfb, i*> ^ *}<>h o] 

«D 7l2flAlEKCcc)<=»fl f^^r Vcc« ^ "a^^^-S MOSFET(SW) 
9] ifl^-fc- *lH*Kr Sl^* #^-§- -§-*fl ^R 1 MOSFET(SW)SL 

<59> ol§H]A^ £51- ^- f}-^ ^]ofl^ Aj-Ail^l ^^W. 

<60> >§Aj- ^ SJE^H ^ *r°l^£r E^^ iE ^(Qi)^ wflol^ofl ^>ol ^oj-g. o] 

7HH, H^^liBi(Ql)-g- ^^Al^lnf. ol ^Jj^ cfol ^.= (D5)ofl^ ^wH 0 !^ ^oj-o] 
°}7}S\7] nfl^-ofl tH.2.J=^ i£S €<=f. 4«H, Vo2-g- Vo2 = 
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1020020064188 #^ °J7>>: 2003/6/11 

Vref(l+R2/Rl)7> *fto]&t\-. o)vtft t Vref^ -SB 31*1^(410)21 ^ 7l^^<y-°l 

cf. ^ Vo2^r (410)oll ^ 3.7] ^^.S. ^£\JL, ^JE 

5)1*1^(410)21 #^ 4°l£.J=(PDHl <g^s|nj, II H^*l^^(PT)o)l^ 

511*1^ (410)21 ^ofl Cfl-g-^ 3712] iiTll ^t}. tb^, Vol 

4 Vch£ ^^t>Hl #^<3-§r 7}^. £tK i^H 1 ^-^-(310)21 

*V°H ^lMcfol^.c( Dz )£ ^ ^ Vcc = Vz(^mcfo)^=o) ^ ^ 

^>-g-7>2] -§-o)l 2l*fl ^7>^l#o] -§^*Rr ^-f, ^<>1^ 

(500)^ H^^l^Ei(Ql)2] yflol^ofl ^oj-^. ol7>§H, H^l^EKQl)^- ^H^l 

°1 cfo]^c(D5)o)l^ $a o H^ 9l7}S]7) nfl^-ofl rfol^c- 

cf. rcj-e^, R5 sq- Rlofl ^.X\6\] ^=. 7 > , ^^-g. R5 « R27> S\ 7fl ^ 

^*>^, Vol2l ^^o. Vol = Vref(l+R5/Rl)°l £l£^- ^o^i}. ^th #^ *1 

#^}<^ ^Vicfo]^c 7 |. ^-^-^1 ^Tfl ^2^1 ^§-^(310)51^7 ^ 

^(310)1- ^3-A]?l7l cq*J- ^^21 <^sH, o]ofl afsf Vcc2l #^51 Xj- 

-¥-°l*l*l ^^HHtt 2*l-^oll -*MH1 2l*H oj^ ^s. 7 > 711 # ^5-^. rrf 

=H, #^*>7ll 51 Jl, ol^-o. 5S 7l#ei(PC)# ^f-*M l*}^. *\]o] 

-¥-°)l ^^-^cf. #^^oj-ol 7fl# #^}<^ ££ tH^&|7> H £.H£l^ ( 
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1020020064188 ^^ Q*}: 2003/6/11 

(310) ^^^lEKCfb)^ ^-§^(310) ifl-M 91^ ^*fl 

^r^^, Vfb7> 7}^7A°J- Vth ©l'S-ol ^-^(310)^ ifl^J MOSFET 

<64> Ol^^ +<%i$ A^S)^ Vofe ^^^^Cf ^2*7}-*] S].E.«JJ 

3 5.-^(200)1- ^-^^ Vft>o] ^-§^-(310)5. ^^5]^, ^ 

JfOlOHH^r *&7%X\ ^gfl^l Al^V^ s\E.S. 2*>^H «a^^r £^ # 

^^Ml nJ-eM + #^^<y- Vo^ i=Ml i^H 1 ^^>oi 

^fi^ cfA] Vo°l 7l^^^ Vrefofl S.^}7] ^Hfe + 

<65> £ 3^] £^1*V cJ-E- ^o|o| tq-s. SMPS^l ^1 S\S.^ S. 5S.^- 

<66> #7] 5.^3)- ^Afl^ ^rgo. ^ ^ ^ ^Aj^o] 3} , o] i=- £ 

7>^1 T^ig o]^«-E^ cf<^*V ^ ^ -^*1 ^UH] 7 j- 7 >^V^ ^ * o] gfl 

7l#*} 11 B-^^tg^ 

<67> ol^Ai ^^tb «>sf ^ SMPS<H1 £^^1 trj-e}- ^fl^J 
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[^T 1 * 1] 

7} m ^o>o. 4^*J-*1 ^o.^ *fl2 ^ m ^S. 4^ 

7} nflo] ^ ? ]7^q- cfl7] £ = S a] 2.=. ; 

#7] SJEL -g^M ^"71 £L= ^ ^ €*Rr ^iT^4, 

^-7] #^NH "g^TT ^|1 ^3flAlEil- 7}7)b 3X] = tiJ] SIS! $J 

^ ^ 2.JE ^H^r >8-7l *U ^2flA]E^ofl ^ctiB ^oj-ofl nj-ej. ^-71 nfl 

^3 £-2. #Bfl» «V^-€r>£^- *)H*}£), ^ # 

71 cfl7l 5L= A]ofl tflJHofl ^ 7 ] 7 j. cf ^ ^ 

I^T 1 * 2] 

*1H -tl^°fl 4*9- #7l Dfl<y ^^l7> i^^j ^-*)-g- ^«gs>7i4 ^jfligj 
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*<3# ^ Ajofl^ #7l XI 1 ^BflA]E-H] 51] = «j ^dt°ll 4^ #71 ^)°d 

34! #^ ^43 #Efl» ^*K£-S* Aj- 7 j ^o^l ^ Aljr-i. ^*Hr ^ 

#7l ^4! XH #31 >$#^, 

E?fl>:lD]2j 1*} S^ofl ofl^=7> ^S}^ XU Cfoj^c ; 

#71 XU Cfol^^o^ ^ A>ololl <*|;g£]^ X|2 TlsflAlEi; 

#7l X]2 7l3flAlE^ ^^fe X| 1 7-l%V; 

#71 X|l ^ A>o]6fl ^^51^ XI 3 ^Sfl^lEl; ^ 

#7l XI 3 Tl^AlE^ A>olofl <£^S\o] ^7] ^# ^ S.= «4 #71 tfl 7l SL 

= *H #71 ^43 ^^-s. °g^si^ ^» 4= XI *}^r XI 1 #fHS 

[43^ 3] 

Xl2^H, 

#71 i^43 ^^71- #71 ^# ^ SLJ=« #*1«H #71 XI 1 Sl^-fr -f-«5}<X 

±.4^ ^l-ff-71- xH^m ^343 *H-eM. 

4] 

XU#XH, 
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#7] ^3 ^H-^ 

US.*]} ^"71 v\}<£ i^^l7> ig-^-jr ^^}7]^ i^^l 

<?] ^^7> ±^ ^S. ^5)%z>}^ tfl7l 5LIL a)^^ ^-7) pflo] i^^ 7 > 

B^S.^ 1*}- i2<|Hl C >B^^7> "S^fe *fll Cfoj^c ; 

#7] *fll Cfo] 0_= 7 ]]^£l<4 ^ A}o}6\] O^SL)^ *fl2 7l3flAlEl; 

<#7) ^12 Tlsfl^E^ ^^S. ^^tt *fll 7^; 

^•71 *fll 71 ^x] a\o)o\) <£^s\±; *fl3 ^4^1^; ^ 

A o V 7l *fl3 t^2)]a1e^ ^ A\o}6\] <£^£\o] ^- 7 ] ^ sj- 7 ] tfl 7l SLB. 

*H #71 i^^l n^JfS. <^5^ tf=7ll q-oi^c 

13 T 1 * 5] 

^•71 5.= ^ nfl, #7l ^flui tJ-ol.fi. £.7} ^ cfoj ^ 

«H ^-ff-7} jH^^r ^Jfl^J ^ A^EJ-O] . 
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